


GUIDING PRINCIPLES OF 
SUSTAINABLE DESIGN 





We rnust take bold and unequivocal action we must make | believe in o created universe where all things hove ploce 
the rescue of the environment the central organizing principle and purpose and where we humans are challenged everyday 
for civilization .. . we are now engaged in an epic bottle to to make this o better place. | believe it is our obligation to 
fight the balance of our earth; the tide of this battle will act respectfully toward all living things and to manifest an 
turn only when the majority of peaple become sufficiently approach to life in which the dignity of all species is 
aroused by o shared sense of urgent donger to join an all-out sustained and common interests flourish i is my belief thot 
effort. it is time t come to terms with exactly how this can: we must learn all thot we con about our world in order to 
be accomplished lve upon it wisely. 


~ Roger Kennedy 
Director, National Park Service 
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because of the interactive effect: of ca coal. 


of forestry destruction of habitat global warrring. and more are dying 
hurnan need: are not being mret 











© Underground tables a of Airica, China, 
How well are humane interacting with Earth’ How can more acceptable ' > te nares 


india. and North America a dernand for water rises sbove 

retatorahape with the wortd be developed’ Following is a list of indicator aquifer recharge rates 

Gut reve how very Gite « balanced retstionship & with te 

ermirorengen (Wortdwranch inetinte | 988-992) + Extinction: of plant and animal species are now estimated at 
140 daily one fifth of all species may disappem over the next 
20 years 
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‘emmanucron 
¢ Some SO pesticities contaminate groundwater in 32 American 


sates, sorne 2,500 U.S. tonic waste shes need clean-up; the 
extent of tok Contamination wortdwide is unknown 


¢ Ase resuk of atmospheric increases in heat-trapping carbon 
oxide, the mean temperature of the earth's surface is 
projected to rise between | 5°C and 45°C between now and 
the year 2050 


© Sea level is projected to rise between | 4 meters (47 feet) 
and 2.2 meters (7.1 feet) By the year 2/00. 


* The growing hole in the ozone layer over Antarctica each 
spring suggests 2 gradual global depletion could be starting 


These global conditions parallel David Wann's observations in his book 
Biolagk. “that environmental detertoration is a lack of relevant information 


_.. [and that) poor design i responsible for many, f not most, of our 
emironmental probierns ° 


The statistics presented above also seem to support the statement of 
Wortd Bank Econornist Herman Daly that ‘we are treating the Earth as 
@ it were 2 business in liquidation" The connotation of developmen has 
eroded from improving the quality of life for humans to an economic 
actiity that assurnes endless growth is both desirable and possible 





— 
Buslding a more environmentally stable future clearty requires 
some vinion of it. If fossil fuels are not t be used for power, 
then what! If forests are no longer to be cleared to grow food. 
then how w a larger population to be fed! If o throwaway 
culture leads inevitably to pollution and resource depletion 
how can matrrial needs be satisfied! In other words, y the 
present path . 0 obviously unsound what picture af the 
future can be used to move toward a global community that 
can endure! 

Brown, Flavin, and Postel 











>| 


What can be done to counterbalance the damaging effects of human 
activities on this planet? Writer |G. Nelson explains, “Today » powerful 
idea is at hand that may provide the general guidance humankind needs 








Create safe objects of long-term value Do not burden future 
generations with requirements for maintenance or vigilant 
administration of potential danger due to the careless creations of 
products, processe. or standards 


Eliminate the concept of waste Evaluate and optimize the full 


lite-cycle of products and processes. to approach the state of natural 
systerns in which there is no waste ' 


Rely on natural energy flows Human designs should, like the living 
world, derive their creative forces from perpetual solar income 
Incorporate this energy efficiently and safely for responsible use 


s 


. educating the building industry. clients, and the general public 
about the importance of sustainable design 


* working to change policies, regulations, and standards in 


developed a vision statement in an attempt to 
to sustainable design ICED states: “The ethics, 
of our professions will be directed to shape a 
_»» To achieve this vision we wil jon ase 


partnership * 
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increased numbers and types of sites to 
Environmental degradation 

Lack of capable leadership 

Need to protect whole ecosysterns 


National Park Service Vall Syrnpostum. in October | 99! 
Park visitation increases 
Demagraphic changes 
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INTERPRETATION 








INTERPRETATION 


Sustainable park and ecotourism development, to be truly successful, 
needs to anticipate and manage human experiences. interpretation 
provides the best single tool for shaping experiences and sharing values. 
By providing an awareness of the environment, values are taught that are 
necessary for the protection of the environment. Sustainable design should 
seek to affect not only immediate behaviors but also the long-term beliefs 
and attitudes of visitors; 





Interpretation is an educational activity which aims to reveal 
meanings and relationships through the use of original objects, 
by firsthand experience, and by illustrative media, rather than 
simnply to communicate factual information. 


~ Freeman Tilden 




















thet matmin the developrrent a well a pragrarm about naturel 
cutturd resource values of the setting 


0 Ste and factity design should cortrinte to the understanding ard 
interpretation of the local natural and cduura ervtironmenn 





succesthily added t 2 developrnent of aperation a: a last minute 
enhancernent: 


The primary interpretive resources of 2 site rust be identified earty in 





be ideratied & the planing suges of s new development by snewertng 
the foftowing question: 


© «Wher ft special oF urna! abou the site’ (Cormier both the natural 
and astral mpects) 


e Wheat & partouarty interesting scenic of photagenk about the ste’ 
e What do walter: comme to see’ 
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Tasus |: vvenrerTaTion ap Sustamams DeveLorrenT 


Vighiery smaat Vishors word bene® by 


. ee ORS ee ae ae came . in organized cdturel activities and demonstrations 
thet residents to dure thet valves and chile with vitor. 


. served meats thet festure local foods and products and by seeing local 
plants being cultivated within the development 


. tan Gee Gio resnesens Gen curved Geom are tnpertant, teresting, cht + attending evening programm featuring site spect interpretive themes 
| , tas pints cad ete fee oth Gm tented Wy th er 
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. in organized wort/study prograrre that ernphasize resources and 
design values 

© eneuring thet the beauty of the natural and adore environments are 
preserved and revesied in the development 

e have the opportunity co interact with the ermironmernt at every possible » ee oe oe ewe 
mornent. found onsite or nearby 

* participating in ermironmentsl education prograrns that inctude members of 
the community and local schools. 

* ensuring tat the physical development & designed to grasp every 
opportunity to bring the visitor in close sersory contact with the 
ermironment. 


¢ ensuring thet preservation of the enironment takes precedence in afl 
aspect: of the developmen and that this goa a mate visible 


e have opportunities for learning through exhibits and ieerature as well as ° participating in organized volunteer activities that allow visitors to work on 
through guided activities restoration or enhancemen of the environment after appropriate training. 


e stare in the responsibilities of caring for the natural and cultural | * ‘(aing part.in active programs thet are planned for preserving and restoring 
ermironments. the ermironment 

° participating in routine operations of the develornert. such as recycling. 

energy conservation. and gardening 
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; , , mole ‘ 4 " ve 

The vee of mameirabte devatepmers rat be The volves of mumminabte developmen: ere shown by 

© convrumiceed by the manager who serves as the Chie! inmerpreter . eel wth regude weiring regarding local rend od adore 
resouwves 


Of s mmtnirable ot 


organizing work/study programe thet emphasize resources and sustainable 
design techniques 


. ES. SESE SO SLO GED © 
of the environmen sher appropriate treitirg 


© developing volureeer progrers thet alow viehor: © operate site support 
symerns 











providing tours that present the sustainability goal of a m 
shown in the operation and maintenance functions, such as and 


Suppor! systerns 





those who live in the surrounding areas, the local adture * inctuding representatives of the local culture in significarn stall positions. 


© organizing cultural activities and demonstration: thet allow local residents to 
share thelr values and skills with visitors. 


* organizing environments! education programs thet include members of the 
: local community and schools. 


food handling, © providing a central staffed location for resource and activity information. 


. serving masts Gut fenqure local foods and products and by edtvating local 
| foods within the developmen. 


© fecycling af possible waste. 
ate sarees ser eerteree bartered 























NATURAL RESOURCES 








NATURAL RESOURCES 


By thee reture park fatty arn! ecotoien development: depend on 
Chose ard intimate amociations with the ooosysters around ther ineumad 
of wewing fron the cxmeide a: in a ren park visitors and ecotoneriets 
seek % participate © jon in. f experience and to gain @ better 
wererem appreciation ant understanding of the develaprnent’s 
em chagical ryttermn Re suse ecotystermn have the innate though not emily 
quantifabte capa ity to prowde energy space and waste disposal to thet 


(eg beaches 
witditte the ec omytter become: overtoaded of severety) tressed 
terres are jeomarvitred’ 


The folowing are essential cormderator: for the integration of part and 
ecotourtam developer with oatura cesource: 


« Mature! Behevior Within an Ecosyetem A bask urnterttandting 
of the rameral behetor of an eoonytten & required beforn denigring 
factities to function mattainaiiy within ho crucial to identity key 
femora: within thet syttern an whch ecoteurien wil be forme! 
and wo urvderttand how these cemcurce: are lived 


« Lint: Between Ecosysterm ‘here ae tink: between econyetercs 
that ray be geagraptecally separate ¢g between crountain forests 
and commtal mangrowe between mangrove: and corm ceeh ( hanger 
" ore econyttern may Neve cormequence: i another long term 
fenource Protection invotve: planing and governwnern comtrak on a 
wide geagraptucs base to accom for these (anmection: 
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As © practical means of anticipating and minimizing possible negative 
impacts of park or ecotouriam development on the environment. a matrix 
is provided (see table 2) Users of Guiding Principles of Sustainable Design 
should review the matru before cornitting themselves to a particular 
approach. Once a potential approach is identified from the matrix, it is 


posable to reference other sections of the guidebook or other sources 
where the approach may be examined in greater detail 
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fon do tchadle dite quan tataaah edith amnatyanmated 
efficiern monitoring tools initial and repeated geographic information 
systern (GIS) wrventortes of soils, hydrology. land use patterns. and 


plant and animal cormwnunities can aid this understanding 
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CULTURAL RESOURCES 
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CULTURAL RESOURCES 
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CUA TURAL RESOURCES 


Mast cultural resources are unique and nonrenewable. These cultural 
resources were created or occurred at specific geographic locations at 
Certain points in time by differen individuals. Although cultural resources 
fal imo broad patterns of civilization, the circumstances thet created each 
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‘Cudtural Resources 


Another facet of dealing with culuural resources is the energy consumption 
that is required to protect them. In terms of numbers, the largest 
percentage of inventoried culturs! resources is museum objects. Serious 
consideration must be given tr their conservation. The use of mechanical 
heating, ventilating, and air-conditioning systems in a historic building or 
museum, to maintain desires température and humidity levels, must 
include not only a cost in energy/dollar figures but also the cost in 
resource dollars. More natural, less consurnptive ways of achieving the 
sane result must be assessed. 


MANAGEMENT OF CULTURAL RESOURCES 


When a cultural resource achieves sufficient importance that it is deemed 
higtorically significant in human history, it becomes a nonrenewable 
resource worthy of consideration for sustainable conservation. 
Management, preservation, and maintenance of cultural resources should 
be directed to that end. 


Some of the groundwork required before preservation efforts take place 
is assessing the cultural and historical importance of affected resources 
to humankind. Preserving every cultural feature is impossible in terms of 
burdens on the economy, available energy, and other resources. 


Both natural and cultural resource management share common 
approaches of mission and procedure for resource protection. While park 
and ecotourism developments usually feature natural elements, there is 
a growing awareness that heritage tourism is equally important to visitors. 


When cultural resources become visitor attractions, the responsible 
authority must ensure that providing access to these resources does not 
create additional environmental deterioration. Getting people to the 
cultural resources can have major effects on the environment. The 
process can require the construction of roads, trails, and visitor facilities. 
The transportation aspect of bringing people to the resources is 
accompanied by energy consumption and pollution. 


In addition, the carrying capacity of a histori building must be closely 
monitored. Normally, the very act of allowing public access to a significant 
cultural resource exposes the property to incrdased risk of deterioration. 
This must be countered with increased maintenance activity, the energy 





cost of which should be weighed as part of the decision about how much 














deteriorate naturally over time, and with cultural resources every effort 
is made t prevent that natural progression. 


Most tangible cultural resources contain energy thet has already been 

materials that have been mined or harvested, and components 

that have been manufactured. A cost estimate for the rehabilitation of a 

_ Nistoric buliding should consider the Iife-cycle cost implications of fabric 
that can be retained. ) 








The reuse potential of historic buildings should include an assessment of 
the original resources « took to construct the building as well as an 


systerns 
Historic 
building 
were buik 
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and preserving significant cultural resources over the long term. 


i 


The architectural style, landscape design, and construction matertals of 
new developments should reflect the cultural heritage of the locality 
or region. 
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ts mitigation — incorporating the resource into the development or 
bind. options frequently lead to redesign of the project. 


The third option is demolition after the data have been recorded and archived. 
the 
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SITE DESIGN 
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The following general considerations apply to sustainable site design 


e Promote spiritual harmony with, and embody an ethical responsibility 
to, the native landscape and ta resources 


e Plan landscape development according to the surrounding context 
rather than by overtaying farniiar patterns and solutions 


« Maintain both ecological integrity and economic viability in 6 
sustainable developmen. both are equally important factom in the 
development process: 


e Understand the site as an integrated ecosystern with changes occurring 
over tire in dynamic balance. the impacts of development must be 
confined within these natural changes 


. Aliow simplicity of functions to prevail, while respecting basic human 
needs of comfort and safety 


e Recognize there is no such thing as waste. only resources out of place 


e Assess feasibility of development in long-term social and environmental 
costs, not just short-term construction costs. 


e Analyte and model water and nutriem cycles prior to development 
intervention — “First. do no harm’ 


e Minimize areas of vegetation disturbance. earth grading and water 
channel alteration 


e Locate structures to take maximurn advantage of passive energy 
technolagies to provide for human comfort. 


« Provide apace for proceming of wastes crested onsite 
(collection/recycling faciities, digesters, lagoors. etc) s0 that 
reusable/recyciable resources will not be lost and hazardous or 
destructive wastes will mot be released into the environment 


e Determine environmentally safle mears of onsite energy production 
and storage in the earty stages of site planning 


« Phase developmen to allow for ime monitoring of cumulative 





attractive for it proximity to a feature or merely its remoteness from 
other development 


The environmental characteristics that make an area attractive tr visitor 
may also pose probierns Some attractive areas may be very sensitive to 
disturbance and unable to withstand impact of human activity The limits 
of acceptable environmental change may be small for these areas. allowing 
onty low density use to maintain a sustainable environmental quality 
Other attractive areas may be too remote to justify development for 
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© Can developmen impacts on a site be minimized’ 


¢ Wher input (energy. material, labor, products) are necessary 
to support a developmen option, and are required inpya 
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° Can waste outputs (solid waste sewage effluent exhaust 
a possible to secure 

ts often an essertial sapect of the vekor expertence and 
‘should be preserved Site selection should maintain large habitat areas 
and avoid habitat fragmentation and canopy loss in sore arenas such 
a the tropica, most nutrients are held in the forest canopy. not in 
the sof loss of canopy therefore causes nutrient loss as well Plann 
live in natural associations (plat communities) and should remain as 
established naturally 


if 
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described spatially 
provide 


Views — Views are critical and reinforce a visitor experience Site 
location should madmize views of natural features and minimize views 
of visitor and support facies 


| 


Metural Hazards Sustainable development should be tocated with 
consideration of natural hazards such = precipitous topography. 
dangerous arérnais and plants. and hazardous water areas Site layout 
should allow controlied access to these features 


easier tw maintain  faciities are carehily dispersed Conversely. 
concentration of structure leaves more undisturbed natura! areas. 


Climate — Environments for resource retated development range 
from rain forest to desert The characteristics of a specifi climate 
should be considered when locating facilities so that hurnan comfort 





Site access refers to not only the means of physically entering a sustainable 


development but also the en route experience For exarnple, the en route 
experience could dramatize the transitions between origin and destination 


with obvious sequential gateways, or it could provide opportunities for 
interpretation and/or education Other considerations for enhancing the 


experience of accessing a developed area include 


© selecting corridors to limit environmental impacts and control 
developrnem along the corridor leading to the facility 


* providing anticipation and drarna by framing views or 
directing attention to landscape features along the access route 


© providing a sense of arrival at the destination 


Site access can be achieved by various means of travel, including 
pedestrian, transit systerns, private vehicles, boats, and aircraft These 
transportation means impose limitations on users based on the capabilities 
of the traveler or the capacity of the particular transportation mode. 


Transportation rears that are the least polluting. quiet. and least intrusive 


access impossible. remote video presentation may be the only way for 
people to access « site. The need to construct « road into a site is the 
first critical decision to be made Building a road into a pristine site should 
be considered a serious intervention that will change the site forever 
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ecotourism development will be more difficult to access, and will involve 
sorne sense of adventure and accomplishment. 


Utilities and Waste Systems 


Utility Systerns. With the development of a site cornes the need for 
sorne level of utility systerns. Even the smaiiest hurnan habitat requires 
sanitary facilities for human waste and provisions for water. More 


elaborate developrnents have more extensive systerns to provide water, 





Site Design 


waste treatment, and energy for lighting, heating, cooling, ventilation, etc. 

The provision of these services and the appurtenances associated with 
them may create adverse impacts on the landscape and the functioning 
of the natural ecosystern. Earty in the planning process utility systems 
must be identified that will not adversely affect the environment and. | 
work within established natural systerns. After appropriate systems are 
selected, careful site planning and design is required to address secondary 


“impacts such as soil disturbance and intrusion on the visual setting 


Utility Corridors. Due to environmental impacts of utility transmission 
lines, onsite generation and wireless microwave receivers are preferred. 
When utility lines are necessary, they should be buried near other corridor 
areas that are already disturbed, such as roads and pedestrian paths. 
Overhead lines should not be located in desirable viewsheds or over 
landform crests. Low-impact alternatives for utility lines such as shielded 
conduit placed on the ground or on low pedestal mounts should be 
considered. Many utility lines can be concealed under boardwalks and 
thereby eliminate ground disturbance. 


Utility System Facility Siting. Sustainability considerations for the 
development of the infrastructure include reduction of scale, dispersal of 
facilities, and the use of terrain or vegetative features to visually screen 
intrusive structures. Mechanical equipment noise and treatrnent odors are 
nuisance factors that must be mitigated by site location and buffering. 
The exception to this rule may be to feature alternative utility systems 
for the purposes of interpretation for the environmentally conscious 
visitor. 


Might Lighting. The nighttirne sky can be dramatic. Lignt intrusion and 
overtighting glare can obscure what lite nigit vision is available to 
humans. Care is required to limit night lighting to the minimum necessary 
for safety. Urban lighting standards do not apply. Low-voltage lighting 
with photovoltaic collectors should be considered 23 an energy-efficient 
alternative. Light fixtures should remain close to the ground to minimize 


eye level giare 


Storm Drainage. in undisturbed landscapes, storm drainage is typically 
handled by vegetation canopy, ground cover plants, soil absorption, and 
strearns and waterways. in a modified landscape, consideration must be 
given to the impacts of etorrn drainage on the existing natural systern of 
drainage and the resulting structures and systerns that will be necessary 
to handle the new drainage pattern. The main principles in storm drainage 


Meturel Characteristics. Of gres.est help in achieving sustainable site 
design is to realize that much can be learned from nature. When nature 
is incorporated into designs, spaces can be more comfortable, interesting, 
and efficient. tt is important to understand natural systerns and the way 
they interretate in order to work within these constraints with the loast 
amount of environmental impact. Like nature, design should not be static 
but always evolving and adapting to interact more intimately with its 
surroundings. : 


e Wind — The major advantage of wind in recreational development is 

its cooling aspect. For example, trade winds in the Caribbean come 

components laid on the surface of the soil and removed when from the northeast to the southeast quadrant, so many of the 

native plants have become established Irrigation piping can be reused on structures and outdoor gathering places of the native population are 

other restoration areas or incorporated into future domestic hydraulic oriented to take advantage of this cooling wind movement. or “natural” 

systerns. Captured rain water, recycled gray water, or treated effiuent air conditioning. Native cultures understand this technique quite well. 
and local structures reflect these principles. 























¢ Sun — Where sun is abundant, it is imperative to provide shade for 
human comfort and safety in activity areas (e.g., pathways, patios). The 











ite Design 


© Topography — in many areas, flatiand is at a premium and should 


be set aside for agricultural uses. This leaves only slopes upon which 


_ t0 build. Slopes do not have to be an insurmountable site constraint 


if innovative design sohuions and sound construction techniques are 
applied. Topography can potentially provide vertical separation and 
more privacy for individual structures. Changes in topography can also 
enhance and vary the way 4 visitor experiences the site by changing 
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should be maintained to encourage biodiversity and 
nutrients held in the biomass of native vegetation. Native 


| 


Ti 
tt 


it is to heal a visual scar at the end of construction. 


Cultural Context. Local archeology, history, and people are the existing 
matrix into which visitabon must fit Sustainability principles seek balance 
between existing cultural patterns and new development. Promoting an 
understanding of locai cultures and seeking their input in the development 
processes can make the difference between acceptance and failure. (See 
“Cultural Resources” section.) 


e Archeology — A complete archeological survey prior to development 
is imperative to preserving resources. Once resources are located, 


they can be incorporated into designs as an educational or inmerpretive 
tool. if discovered during construction activities, work should be 
stopped and the site reevaluated. Sacred sites must be respected and 


protected. 


¢ History — Cultural history should be reinforced through design by 
investigating and then interpreting vernacular design vocabulary. Local 
design elements and architectural character should be analyzed and 
employed to establish an architectural theme for new development. 


¢ Indigenous Living Cultures — Cultural traditions should be 
encouraged and nurtured. A forum should be provided for local foods, 
music, art and crafts, lifestyles, dress, and architecture, as well as a 
means to supplement iocal incomes (if acceptable). Traditional 
harvesting of resource products should be permitted to reinforce local 
cultural values if the resource is renewable and sustainable. 


Construction Methods and Materials 


The complexity of construction is magnified in park and ecotourism areas 
by the value of the resource, physical remoteness, and the limited 
availability of craftsmen and materials. The goal to leave the landscape 


visually unimpaired after development drives the need to evaluate every 
construction method and material used. Vernacular construction 


_ techniques, local economic development, and locally available building 


materials should be used as long as they do not adversely affect the natural 
and cultural resources of the area. The methods and techniques used 
should ensure that there will be no residual signs of construction or 
environmental darnage. The products and materials specified should be 
nontoxic, renewable or recyclable, and environmentally responsible. (See 
“Building Design” section.) , 


Certain site design strategies may be discouraged based on the probable 
environmental impacts of the construction methods necessary to build 
them. Providing fewer vehicular roads and more pedestrian circulation 
paths may allow smaller structures in a more dispersed arrangement and 
be « means of providing greater experience of the landscape. The desire 
to incorporate structures sensitively into the landscape may suggest the 
use of a few small light structures in place of one larger one. For example, 




















interpretation of the restoration areas will inform and educate the public 
on the value of native landscape restoration Protection of existing 
resources in the ecosystem is the fundarnental purpose of sustainable. 
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Vietor Safety and Security 


The design of a part or ecotourtmn development involves a closer more 
wtagreted relationship of visitors with nature To some extent. this 
concept is contrary to some conventional provisions for visitor security 
ard satety Visitor awareness of the natural surroundings is the best safety 
ireurance Written and personal briefings by staff could help foster 
awareness of safety risks and allow visitors to take respore ibility for their 
own safety and security 


Some important design considerations are as follows 


+ Visitors rust have a sense of personal safety and security to 
be attracted to recreation areas The facility mutt have 
ressonable provisions to protect visitors from natural and 
manrrade hazards Locabon of walks and lodging rust be 
designed to discourage visitor contact with dangerous plants 
or anérrals 


¢ The design should consider safety from climate extremes. 
visitors may be unaware of natural hazards. inchuding intense 


sun, high wind. heavy rainfall and exctrerne hurnidity: 


* Ecolagical intagrity rust be balanced with safety concerns in 
a developrnent where adventure and challenge are intagral to 
the experience Various challenge levels in site facilities should 
be provided to accornmodate all visitors, including visitors 
with disabilities 


The use of artificial lighting should be limited to retain natural 
ambient light levels baffle lights or use ground-mounted 
light foceures to limit spillover light impacts while providing a 
bask sense of security 


Appropriate atmosphere and security can be enhanced by 
remote location and controlled access to the facilities — 
incorporate natural barriers into facility design to minimize 
need for security fencing or barriers. 


An alternate means of access should be available to provide 
essential ernergency provisions of water. food, and medicine. 
and a reliable communication system 








BUILDING DESIGN 











SENSE OF PLACE 
The concept known as bioregion Hiern is based on the ides that all life is 
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tt is the uniqueness of certain environments that creates the curiosity for 
tourtsrn and the desire to expertence thelr special relative, recuperative. 
or recreative qualities. in providing facilities and activities for visitors, 
special care must be taken not to destroy the very resources or qualities 
they come to experience. This requires bulk environments that can 
sensitize and educate its users. Those responsible for park and ecotourism 
developments must recognize that by providing knowledge of the 
environment, they create che knowledge that is necessary to protect it 


Sustainable design balances hurnan needs (rather than human wants) with 
the carrying capacity of the natural and cultural environments. It minimizes 
environmental impacts, importation of goods and energy, as well as 
generation of waste. The ideal situation would be that if development 
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The organter makes use of immediately and locally available materials to construct itself wt domo wth acne dcr The samme strategies when used in development can minimize 
robe! and local impacts on resources. 


The expan sfios wo te andreas Grog twice rencen and en evhatoary proces of ginaretons. Through he shy to ratonaine and mechan, amar hove the sity wo 
adapt psychologically and physically in a matter of hours. but with lterle instinct for harmony with the environment. 


The organiern maintains a 2 harmonious relationship with is environment by establishing 2 2 balance between it: needs and avaliable resources Simitarty the ecologically sensitive design adjusts 
dernands. Whestyles. and technologies to evolve s compatible balance with the natural and cultural systems within its environment, 





One method of describing sustainable building design is to compare it to 
other forms of resource-based development. Metaphorical interpretation 
of traditional forms of tourist resorts provides insight into the relationship 
that their facilities and visitors have with the resources on which they are 
based. Although obviously attempting to capitalize on available resources, 
few resort developments actually provide or can sustain a harmonious 
relationship with those resources. 


Plantation 


The plantation represents a significant piece of the history of many 
tropical, subtropical, and temperate areas. Characteristics of the 
traditional plantation include: 


¢ a strong hierarchial organization of building forms (i.e., large 
main buildings for owners and visitors, small outbuildings for 
laborers, animals, agricultural processes, and storage) 

. exploitation/importation of energy such as by slavery 

© environmental degradation through the removal of native. 
plant material and the introduction of cash crops with an 
emphasis on profit rather than the environment 


. importation and exportation as primary operational mode, 
incuding exportation of capttst 


. eo some extent, inpereation of building forme dnd technetegies 


For centuries, the plantation model carried many negative connotations — 


as a result of these very characteristics. Although representational of a 
harsh disregard for local natural and cultural resources, the plantation 
model can be seen in design and operation of numerous tourist resorts 
around the world. All too often, tourist-related development is conceived - 
as a resource in and of itself. The indigenous natural and cultural curiosities 


. that lure visitors to the site are disrupted, depleted, or displaced by the 


contrived environment of the development. This type of plantation 
approach to tourism development satisfies its own needs through 
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with its host environment. 
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Community | 


The community metaphor depicts resorts focused on activity more than 
the built environment. Characteristics of the activity-related resort 
include: 


¢ dispersion of building units in a functional but nonhierarchial 
pattern; oftentimes the resorts are conceptualized as “villages” 


° CHUNG CREEEEN Sf GT ENS Cee & 6 aS ConEDEE 
manner than the >lantation model 


© integration of maintenance and operational staff into the life 
of the resort as a necessary élemnent to sustain its operation 


© resource-based activities thet override concern for the local 
ecology oF interest in interaction with native culture 


White the community model recognizes » dependency on the resources 
for ts activities, K rakes marginal investment in sustaining the health of 
those resources and typically operates in isolation from the loca 


COneruunity 


Aascutapte 


A more appropriate metaphor for resource-related design may be 
Aasculapia, the Greek place of healing in this model, nature is respected 
for its restorative qualities The hurnan experience is set in harmony with 
the environmen. and an opportunity & created to allow a reconnection 
of human needs to the natural systerns on which all life is based. Applying 
these objectives to a park or ecotouriem area any visitor developrnent 
would embrace the following characteristics 


© the visitor expertence must incorporate the primary senses 
(sight. hearing, snell, taste, and touch) to enhance 
understanding of the environment's uniqueness 


© the visitor expertence (to be healing) must involve an organic 
connection with the natural and cultural context of the 


surroundings 80 as to appreciate their worth and to seek 





Today's increasing demand for park and ecologically ortentad toursm 
experiences provides a prime opportunity for applying the attributes of 


and respect for indigenous cultures and resources, and 
ways to live environmentally betrer in the 2/ st century 





Following are criterta or standards that a sustainable park and ecotouriem 
developmen should strive to meet 


¢ Provide education for vistors on wildlife, native cdtwural 
resources, histeric festures. or natural features 


¢ bnvolve indigenous populations in operations and 
interpretation to foster local pride and visitor exposure 
traditional values and techniques , 


¢ Accomplish environmental restoration 


© Provide research and development for, and/or dernonstration 
projects of. ways to minimize human impacts on the 


© Provide spiritual or emotional recuperation. 
« be subordinate to the ecosystem and cultural context 
* Provide relaxation and recreation. ~ respect the natural and cultural resources of the site and 


: o- of cur local and (obe absolutely minimize the impacts of any development 
ermironment is valuable and will empower their ability to rentorce/exempity appropriate environmental responsivenest 
make informed decisions , - @ducate visitory/users about the resource and appropriate 
built responses to that environment 
— interpret how development works within natural nysterns to 
SUSTAINABLE BUILDING DESIGN OBJECTIVES effect resource protection and human comfort and foster bess 
consumptive Westyles 
The long-term objective of sustainable design is to minimize resource use the resource as the primary expertence of the site and 
dagradation and consumption on s global scale. Thus the primary goal of prevery design deverminars 
sustainable buliding design must be to “lead through example’ to heighten — 
erironmentsl awareness. Susainable building design must seek to ® enhance appreciation of natural emronment and encourage/establish 
rules of conduct 


* create « rite of passage 
~ Gevelop am entrance int mete cera of curd 
environments chat ernulate the respecthul practice of removing 
shoes before entering a japanese homme ._. leaving cars and 
consumptive values behind 
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@ use the simplest technology appropriate to the functional need and 
a ee a Oe 





© use renewable indigenous building materials to the gremest extent 
possible 


2 avoid use of energy-intensive. environmentally damaging. waste 
producing, and/or hazardous materials 
~ use cradie-to-grave analysis in decision making for materials 
and construction techniques 


« ‘srive for emailer is better, optimizing use and flexibility of spaces so 
overall building size and the resources necessary for construction and 
operation are minimized 


* Consider constructabiity, striving for minimal environmental 
disruption, resource consumption, and material waste, and identifying 
opportunities for reuse/recycling of construction debris 


® provide equal access to the full spectrurn of people with physical and 
sensory impairments while minimizing impacts on natural and cultural 
resources ) 


Also, the design shoutd 


e consider phasing the development to allow for monitoring of resource 
impacts and adjustrnents in subsequent phases 


e allow for future expansion and/or adaptive uses with a minimum of 
demolition and waste 
- materials and components should be chosen that can be easily 


reused or recycled 
«e make it easy for the occupants/operators to recycle waste 


8 





Natural Factors 
By definition, sustainable design seeks harmony with its environment. To 








Temperotyre 
° temperature is a limbility in climates where it is consistently 
too hot or t60 cold 


* arene that are very dry or at high elevation typically have the 


asset of large temperature swings from daytime heating to 
nighttime cooling, which can be flattened through 
heavy/massive consiruction to yield relatively constant indoor 
temperatures 


© when climate is predominantly too het for comfort: 
~ Minimize solid enclosure and thermal mass 
~ Maximize roof ventilation 





~ use elongated or segmented floor plans to minimize 
internal heat gain and maximize exposure for ventilation 





























Radhdirg (recgr 


~ seperate rooms and functions with covered breazeways to 
maxdirize well shading and induce ventilation 

~ teolete heat-generating functions such as kitchens and 
laundries from living areas 

~ provide shaded outdoor living areas such as porches and 
decks 

- Capitalize on cool nighttime temperatures, breezes, or 
ground temperatures 


* when climate is predominantly too cold for comfort 
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Sas san so tebtdenis Quer ts Ve cintand, tin ven 
a lability in cold dimates 


© sun can be an asset in cool and cold climates to provide 
passive Keating 


© design must refisct seasonal variations in solar intensity, 
incidence angle, cloud cover, and storm influences 











* when solar gain causes conditions too het for comfort 
~ use overhangs to shade walls and openings | 
— use site features and vegetation to provide shading to walls 
with eastern and western exposure 
- use devices such as louvers, covered porches, and 
trellises natural vines to block sun without blocking 
- orient broad building surfaces away from the hot late-day 
easly shaded) 
~ use light-colored wall and roofing material to reflect solar 
radiation (be sensitive to resulting glare and impact on 
natural/cultural setting) 
in tropical climates, use shutters and screens, avoiding glass 































































































Wind 
© wind is a Galfllity in. cold climates because it strips heat away 


quicker than normal; wind can also be a liability to comfort in — 
hot ‘ 


CGinates when it causes the human body to 
dehydrate and then overheat 
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air-conditioning to areas requiring special humidity or 
temperature comrol such as artifact storage and computer 
rooms 

- madmize/minimize exposure to wind through plan 
orientation and configuration, number and position of wall 
and roof openings, and relationship to grade and vegetation 


— use wind scoops, thermal chimneys, or wind turbines to 
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Bulking Design 


© moisture can be a Rability if it comes in the form of — 
humidity, causing such stickiness that one cannot 














Other 
© rainfall can be a if any concentrated runoff from 
developed surfaces is not managed to avoid erosion 


© rainfall can bé an asset if it is collected off roofs for use as 
drinking water 
© storms/hurricanes/monsoons/typhoons 
— provide or make arrangements for emergency storm 
shelters 


— avold development in floodplain and storm surge areas 
— consider wind effects on walls and roofs 





} ~ provide storm shutters for openings ® minimize visual impact of development on waterfront zones (also 
— use appropriate wind bracing and tie-downs oF consider views from water back to shoreline) 
— design facilities to be light enough and of readily available - use building setbacks/buffer zones 
: and renewable materials to be safely sacrificial to large ~ consider buil’ g orientation and materials 
eee Se Sree ean Ce ane o — avoid light pofution 
i Ife and material 
Vegetation Hydrology 
e locate and size facilities to avoid cutting mature vegetation and to . locate and design facilites to minimize erosion and impacts on natural 
_ minimize disruption to, or disassociation with, other natural features . _lytroteged quem 


. use natural vegetation and adjustments in building plan to diminish the « safeguard hydrological system from contamination by 
visual impact of facilities and to minimize imposition on environmental development/activities 


context 
) i a | e allow precipitation to naturally recharge groundwater, wherever 
‘@ in warmer climates, strengthen interplay of facilities with their site possible | 
ervironment through minimizing solid walls, creating outdoor activity 
spaces, etc. Geology/Soits 


Topography ar ® minimize excavation and disturbance to groundcover 
« consider building/and interface to minimize disturbance to site | e minimize erosion by avoiding large impervious surface areas and 
character, skyline, vegetation, hydrology, and soils | buliding footprints thet collect rain and crest concentrated runoff 
onto site 
. consolidate functions or segment facilities to reduce footprint of 
individual structures to allow sensitive placement within existing Seismic 
landforms 
e determine soil substrate and potential seismic risk 
. gn tnitenn. 0 th tegen gen 4 Uanig © : 
— help diminish the visual impaci of facilities e use shear walls and appropriate building anchorage and bracing details 
— enhance visual quality by creating a rhythm of open spaces ey . : , 
and framed views Pests 
— orient visttors to building entrances 8 | : 
'— accentuate key landmarks, vistas, and facilities e desig.. facilities to minimize intrusion by noxious insects, reptiles, and 


| rodents 
' Water Bodies 


. capmare views and coniider stvernagea/dentvernages of oflwiser 


® ensure that facility operators use natural means for pest control 


. safeguard water from pollutants from the development itself and is ® respect importance of blodiversity and the humble role of humans in 









Dashing Oesign 











© avoid disruption of wildille travel or nesting patterns by sensitive siting 
of development and by limits set on construction activity and facility 


Mistorn resources 
« feuse historic buildings whenever posible t amit in their 
preservation, contribute to the special quality of the place, and extend 
the payback of their embodied energy and materials 

























Anthropology/ethnn bockground/religion/socrohogy 
» understand the local culture and the need to avoid introduction of 
socially unacceptable or morally offensive practices 


e consul with local indigenous population for design input as well as to 
foster a sense of ownership and acceptance 


« include local construction techniques, meters, and citural 


considerations (that are environmentally sound) in the development 
of new facilities 


Arts and crafts 
® incorporate local expressions of art, handiwork. detailing, and, when 
appropriate, technology into new facility design and interior design 


® provide opportunities and space for demonstration of local crafts and 
performing arts 


Sensory Experience 


Visual 
® provide visitors with ready access to educational materials to enhance 


their understanding and appreciation of the local environment and the 
threats to it 


e incorporate views of natural and cultural resources into even routine 
activities to provide opportunities for contemplation, relmation, and 
appreciation 


« use design principles of scale, rhythm, proportion, balance, and 
composition to enhance the complementary integration of facilities 
into the environmental contest 


® provide visual surprises within design of facilities to stimulate the 
educational experience 


e link height of development to below top of tree canopy to preserve 
visual quality of neturel and cultural landscape 


* wee tweed colors w blend feciities with natural conten, union 
comredictory tw other environmental consikterations (reflection 
absorption) or cultural values (custorma/taboos) 


Sound 
« Locate service and maintenance functions away from) iblic areas 


© space lodging units and interpretive stops so that natural, not human, 
sounds dominate 


© use vegetation t create sound baffle between public and private 
_ (eetivities 


© oriem openings toward natural sounds such the lapping of waves. 
babbling of streams, and rustling of leaves 


© restrict the use or audio level of unnatural sounds such as radios and 
tebevisions 


Touch 
. allow visitors to touch and be in touch with the natural and cultural 


resources of the site 


e vary walking surfaces to identify or give different quality to different 
spaces 


* we contrasting tecture: @ dGrect tention & interpretive 
opportunities 


Smell 
e allow natural fragrances of vegetation to be enjoyed 
« direct a exhausted from utility areas away from public areas 


Toste 
® provide opportunities to sarnple local produce and cuisine 


ENVIRONMENTALLY SENSITIVE BUILDING MATERIALS 
Cradte-to-Grave Analysis 


The complete ile-cycle energy. environmental, and waste implications of 
each building material must be eumrined This cradie-to-grave analysis is 
the tracing of @ material or product, and tts by-products, from its intial 
source evailabiity and extraction twough refinement, fabrication, 
treatrnem and additives, trareportation, use, and eventual reuse or 
disposal This tracing includes the tabulation of energy consumed and the 





Pasting (Docege 


Secondary - materia made from recycled products such as wood, 
aluminum, cellulose, and plastics 


e verify that production of material does not involve high levels of 
energy. pollution, or waste 


verity functional efficiency and environmental safeness of salvaged 
(reused) materials and products from old buildings 


look closely at the composition of recycled products; toxins may still 
be present 


consider cellulose insulation, « is fireproof and provides a greater 
R-value per inch thickness than fiberglass 


¢ Natural materials are less energy-intensive and polluting to specify aluminum from recycled material; it uses 60% less energy to 
produce, and contribute less to indoor air pollution produce over initial production 


* Local materials have a reduced level of energy cost and air evaluate products containing recycled hydrocarbon-based products. 
pollution associated with their transportation, and can help they may help keep used plastics out of landfills but may do little to 
sustain the local economy. reduce production and use of plastic from virgin resources ) 


¢ Durable materials can save on energy costs for maintenance keep alert for new developments; new environmentally sound 
as well as for the production and installation of replacement materials from recycled goods are coming on the market every week 


products. 
Tertiary - man-made materials (artificial, synthetic, nonrenewable) 


in selecting building materials, & is helpful to prioritize thern by origin, having varying degrees of environmental impact such as plywood, plastics, 
avoiding materials from nonrenewable sources. and aluminurn 


Primary — materials found in nature such as stone, earth. flora (hemp. « avoid use of materials and products containing or produced with 
jute, reed, wool), cotton, and wood chiorofiuerocarbons or hydrochiorofiuorocarbons that deteriorate the 
ozone layer 


® ensure new lumber is fromm certified sustainably managed forests or 
certified naturally felled trees avoid materials that off-gas volatile organic compounds, contributing 


to indoor air/atrnospheric pollution 
© use Caution that ary associated treatrnents, additives, or adhesives do 
not contain toxins or off-gas volatile organic cornpounds that minimize use of products made from new aluminum or other matertals 


contribute to indoor air/atmospheric pollution that are resource disruptive during extraction and a high energy 
consumer during refinement 
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ENERGY MANAGEMENT 











oar MANAGEMENT 


Most modern architecture, transportation, and food production was 
created on, and is dependent on, the assumption that using fossil fuels 
for energy is economical and that their supply is inexhaustible. Few people 
are aware of the true costs associated with the overuse of fossil fuels. 


Mining that displaces habitats, forest cover, and farmland; olf spills that . 


foul beaches, marine environments, and groundwater; and air pollution 
that reduces the chances for species survival are difficult to associate with 


flipping on a light switch, running an air-conditioner, or driving a car. 


In reality, unchecked consumption of the finite fossil fuel reserves drives 
more and more exploration and extraction at a higher economic cost, 
and displaces more and more natural resources at a higher environmental 
cost. A compounding reality is that generating energy by burning coal, 
oll, and natural gas is a major source of atmospheric contamination 
wildlife and wildlife habitat, building materials, and mankind's personal 
health. The combined effect is the inability to sustain life. Thus, the true 


cost of using fossil fuels for highly consumptive energy needs is not just | 


the price humans pay, it is also the price the environment pays. 














ALTERNATIVE ENERGY Sounces 


pan an’ ins han primary nanawd ond eiturel rescuress, has potetary 
renewable energy resources, such as sun, wind, and biogas conversion. 
Solar applications range from hot water preheat to electric power 
production with photovoltaic cells. Wind-powered generators can provide 
electricity and pumping applications in some areas. The biogas conversion 
process reduces gas or electricity costs and eliminates the release of 
intelligent. use of primary renewable energy resources can benefit any 
The availability, potential, and feasibility of primary renewable energy 
resources must be analyzed early in the planning process as part of a 
comprehensive energy plan. The plan must justify energy. demand and 
supply and assess the actual costs and benefits to the local, regional, and 
Guae antennae. 


STRATEGIES FOR SUSTAINABLE DEVELOPMENT 
Responsible energy use is fundamental to sustainable development and a 


awareness, conservation, and efficiency with the use of primary renewable 
energy resources. 


guy fen 


To sustain its own wise use of energy, the sustainable development must 
demonstrate benefits rather then sscrifices to kes users (which includes 


visitors and operators). 


Functional requirements end wor confert’we malained while oMeient 
lighting, ventilation, and appliances make prudent use of renewable energy 
resources. Energy production and efficient use are visible and interpreted 
suulp Gpuden Gob euunaipammey-aiausp ae tineneb oie 

enjoys learning about sustainable energy concepts and feels good about 











ound natt 2,000 pounds of carbon dioxide (global warming) ane Zp 
Pounds of sultur oxides (acid rain) out of the atmosphere For the owner. 























each $10 compact fluorescent bulb will save approximately $40 in energy 
cost over the Ife of the bulb. The a ae ae 
soon go the way of the ofl larnp. 


Lighting. Natural lighting should be used wherever possible The quality 
and ambiance of natural lighting are unsurpassed and i is free. Lighting 
design should be based on standards of reduced general lighting with task 
lighting and highlighting for specific functional considerations. 


Where artificial light is needed, regular and previously mentioned compact 
fluorescent lighting should be used Fluorescents are greatly improved 
with color rendition comparable to incandescents and electronic ballasts 
to totally eliminate perceptible flicker They use 75% less electricity. 
Average life is |0 times longer than incandescents, reducing maintenance 
and transportation costs. in most cirournstances, the economic payback 
for mew fluorescents is under two years (a smart investment), The 
environmental payback is immediate. 


Sensors and Controls. Lighting ventilation, and other devices or 
systems can be controlled with a variety of sensors that reduce electricity 
Consumption significantly. A photocell can contro! day and night operation. 
Occupancy sensors (motion or ultrasonic) can operate lighting. An infrared 
sensor uses less energy to operate and is less sensitive to air movernent 
but does not see around corners. An ultrasonic sensor can be used in a 
restroom and even detect movernent around partitions. Other sensors 


nergy Managerrer 


are available that can contro! operation of a device by door opening, time 
of day, specified noise level, and proxirnity. 


Refrigeration. Efficiency of refrigeration mostly depends on insulation 
bat also on the temperature of the condenser High insulation levels and 
efficient compressors are available in only a few refrigerators and freezers. 
They will reduce energy consumption significantly, using only 20% of 


Laundry Pacilities. Energy-efficiert conversion kits are available for 
standard electric washing machines, which reduce energy consumption 


by two-thirds by replacing the motor with an energy-efficient model, 
Laundry should be air-dried whenever possible. 


Low Energy Transportation. Resource-related development should be 
laid out with an ernphasis on pedestrians and a reduced dependency on 
fossil fuels. Walkways and hiking paths can encourage walking. The rental 
of bicycles and sailboats, rather than scooters and jet skis, and the 
coordination of efficient public transportation to the development can all 
serve to reinforce less consumptive lifestyles 


Load Management. Additional system efficiencies can be realized by 
controlling the duration, time, and timing of loads to increase the use of 
the supply systern. This decreases peak demands. Contro/ strategies will 
depend on characteristics of the energy supply system as well as loads. 
For exarnple, water may be purnped to a storage tank in a gravity system 
during sunlight hours by a solar electric system, during off-peak hours by 
a small hydro system, or during generating periods by a wind system. 
Intelligent load management will increase the amount of energy delivered 
to perform useful casks and decrease the size of the supply system. 


Renewable Energy Resources 
Once energy awareness, conservation, and efficiency measures have been 


employed, renewable energy resources should be investigated for 
providing the needed energy Site conditions and available resources as 








well as energy demand will indicate the sources to develop Energy 
systerns should be decentralized, reliable, and locally maintainable Spare 
parts should be stocked, and maintenance and operating expertise must 
be perpetuated through documentation, education, and training programs. 


if a technology is chosen that does not meet these criteria, Le, a new 
technology or a systern for which no local expertise or experience exists, 
and if its operation i: critical, then a standby system, such as & propane 
generator, should be considered. A long-term support and taining 
agreement with the supplier is also necemary. 


Specific examples of renewable energy resources and their characteristics, 
Soler Technologies. A broad range of solar technologies exists — some 
are as simple as suntermpering a building by orientation and shading as 
discussed in the “Building Design” section. A clothesline ts an wample of 


« lew Temperature Thermal Systems. This class of systems: is 
commercially available, and both installation and maintenance 
requirements are farniliar to the electrical and plumbing trades. 


© Swimming Pool Heaters. Swimming poo! heaters are . 
commonly manufactured of low-cost PVC or CPVC materials 
and are in the form of a simple piping loop with a circulator 
purnp. Controls are simple and can even be ornitted in 
warmer latitudes. 


¢ Domestic Hot Water Heaters. Domestic hot water heaters 


are typically closed-loop systerns used for providing potable 
hot water to household or commercial facilities. They come 
in a variety of shapes and sizes, but generally include a 

water-heater storage tank. either of the common household 
water heater type, or of a solar applications design that has 
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an additional heat exchanger and superinsulation. The solar 


install, and maintenance is low. Payback varies with 
comparison to local rates, but is generally two to three years. 




























are reliability advantages for a number of small modular systerns with 
interchangeable components. 


Electrical storage is by lead-acid deap-cycle batteries, similar to those 
used in goll carts. Although there are many variables, a typical hotel 
room or studio apartment could be powered by batteries of 300 amp 
hours at 12 volts, including a four-day reserve. Typical battery costs 
would be about $/ per amp-hour. This would include fans, lights, TV 
or stereo, an occasional high load such as a hair dryer or whirlpool 
bath, and a high-efficiency refrigerator. Peak loads such as cooking 
would be best handled by natural gas or propane. Direct current 
electricity is generated and stored Reliable, efficient, high-capacity 
inverters that convert the stored energy to | 20 volts AC for running 
conventional appliances are available. 


Hydroactive Systems. Small-scale hydroplants are generally 
comprised of Pelton wheel generators that operate from low-head, 
running strearns of water. They are reliable and cost-effective, and 
can be serviced by competent mechanics with hydraulic and electrical 
skilis. Storage batteries can be used to buffer peak electrical demands. 


Wave-action generators are comprised of hydraulic or pneumatic 
purnps that pressurize en accumulator to drive motor/generators. 
These systems can stand alone or be disguised by incorporating them 
into docks and other shore emplacernents. They work well wherever 
there is small wave action, such as in harbors and marinas, or in 
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for soll enhancement. Depending on the quantity of waste that is 
available, possibly all the energy needs within « sustainable 
development may be met through the use of biogas. 


Biogas should be used to directly fuel gas refrigerators, 


absorption-chillers, and water heaters. A simple orifice change is 


required to adapt these appliances to the Btu value of the gas supply. 
This will typically be done by the manufacturer if specified. Gas-fired 
engine generators should be used if the energy balance indicates that 
sufficiert’ energy is available for that purpose. Proven heavy duty 
propane generators will be more reliable and quieter than the 
diesel-corverted models of some U.S. manufacturers. One caution in 














ACTIONS FOR SUSTAINABLE DEVELOPMENT ¢ Apply the best principles of siting and architectural design to 














reduce energy demands and to minimize the need for 
With the ultimate goa! of sustainability, the following actions summarize energy-consuming utilities (air-conditioning, water heaters, 
an approach to reduce energy consumption: high-level artificial lighting). 
» Ceeieh tha mechs: pliant, end Cetin @8 eeteciny | ¢ Make energy production and use a visible component of the 
renewable energy sources such as solar, wind, biogas, and sustainable development. Broaden visitor experiences by 
geothermal to satisfy the justifiable energy needs of the "awareness of energy use issues and the use of efficient 


sources. Install energy meters to monitor and Wustrate energy 
consumption. 
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WATER SUPPLY 
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WATER SUPPLY 
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from the oceans and land, which then falls again as rain and snow. Our 
backup reserve of freshwater is held in underground aquifers, but they 
can be energy intensive to extract from and slow to replenish. As is often 
the case with natural resources, a major problem arises from their uneven 
distribution. Certain land areas receive immense arnounts of freshwater 
through precipitation, while others receive scant amounts. in some 
environments this imbalance is exhibited in just a few surface miles. 


Worldwide population growth (and associated food production) as well 


applies more to areas where freshwater is not limited than to dry areas 
where the economics of high-cost water tends to promote wise 
stewardship. The principles of sustainable design apply, without 
reservation, to all types of climates. in a park or ecotourism development, 
where health considerations are paramount, water issues center on 


providing safe drinking, washing, cooking, and toilet-flushing water 


STRATEGIES FOR SUSTAINABLE DEVELOPMENT 
Water Conservation 


The cornerstone of any domestic water supply program is conservation. 
Water conservation also includes using water of lower quality such as 
reclaimed wastewater effluent, gray water, or runoff from ground surfaces 
for toilet flushing or irrigation of vegetative landscape or food crops. 
These uses do not require the level of water quality that is needed for 
internal consumption, bathing, or washing. With the proper type of 
wastewater treatment and plumbing hardware, sea water can be used as 
a toilet-flushing medium. 


User education and aworeness is a key to a successful water conservation 
program. At a resource-related development, the visitor should receive 
interpretation about the source of the water and the types of energy 
required to process and distribute the water at the development. If an 
offsite utility provides water, the same type of information should be 
obtained by management and furnished to the visitor, along with a 
description of the water conservation measures being used. 


Positive reinforcement should be provided to visitors by informing them 
of their actual water savings as well as their responsibility in achieving the 
goal of water conservation. Appropriate signs of high-quality material 
should be put in restrooms or bathrooms to indicate that management 
places high priority on water conservation and to confirm goals and 
expected behavior of visitors. 


Flush toilets are the largest indoor user of water. To conserve water, the 


maximum permissible water use per flushing cycle is |.6 gallons. Water- 
conserving flush toilets are widely manufactured. Characteristics that 
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(1.6 gallons) for fecal wastes. In some environments, 


such as composting toilets may be appropriate (see 
* for more discussion on composting toilets). 
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should be spring-loaded and have a maximurn flow rate 
per minute (gpm) at a tect pressure of 60 pounds per 
. Although most water systems operate in the 25-40 psi 
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satisfactorily depending on user preference. in public facilities where 
water use is more difficuk to monitor, shower foctures should have a 
timed cycle after activation by user or be spring-loaded with chain 
operator instead of a hot water shower, tempered water using a solar 
therrnal collector may be a good median between a cold shower and an 


energy-intensive hot shower. 
Urinals should have a maximum flow rate of |.0 gprn and be spring-loaded. 


in areas having lodging facilities, check-out time or perhaps at the 
mid-point of a week-long stay is a good opportunity to let visitors know 
how much water was saved using conservation devices versus 
conventional devices. This does not need to be an actual measured 


volurne but can be a computer-generated figure based on length of stay 


eosmneallll 
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lives. A nice touch would be issuing a reusable or recyclable card to 
or offering a tangible object of this pledge such as a faucet aerator. 


Surface Water (Fresh). Fresh surface water can be used when 


surface water such as streams, rivers, and lakes 








sak water ts very precious needs to be emphasized to visitors at every 
opportunity because the economic cost is just a fraction of the 


environmental cost. An example of how far-reaching the costs are is that 
energy used at desalinization plants in the Virgin islands is produced by 
hydrocarbons from Alaska 









required. Operations and maintenance requirements are low. However, 
a certain land area is required for the filter basin. The illustration below 
depicts the general relationship between land area for treatment versus 
complexity/cost of operations and maintenance. Disinfection with bleach 


is the final step. 
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COMPLEXITY /COST 
CF CPERATION ANP 
MAINTENANCE 


Cartridge filters using microporous filter elements (ceramic, paper, or 
fiber) with small pore sizes are suitable for low turbidity surface water. 
(Use a graduated series of cartridge sizes to prevent rapid clogging of 
filter.) Again, a dual distribution system is recommended to lessen the 


































Water Storage 


Gravity storage of any water product (raw, finished, reclaimed) should 
be used wherever possible. For every | foot of elevation a storage tank 
is located above a use point, 0.433 psi static pressure is generated. Gravity 
storage enables wind and photovoltaic pumping systerns to be effective. 
Because these pumping systems work at relatively low pumping rates, 
the gravity storage tank acts as an accumulator to store water for heavy 
demand periods or for days when the wind does not blow or the sun 
does not shine. Photovoltaic pumping systerns can provide moderate daily 
flows of up to 25,000 gallons per day and produce total dynamic heads 
of 100-150 feet. 


Another means of transferring raw water from a source to a storage tank 
at a higher elevation without electrical or hydrocarbon input is the 
hydraulic ram. The hydraulic ram is a self-acting impulse pump that uses 
the momenturn of a slight fall of water to force a part of the water to 4 
higher elevation. A hydraulic ram is noisy, but the noise can be successfully 
mitigated with the use of sound-attenuating materials in an enclosure. It 
is practicable to operate a ram with a fall of only 18 inches, but as the 
fall increases, the rarn forces water to proportionately greater heights. 
The hydraulic ram is well suited for areas where electrical power is not 
available and where an excess supply of water is available. 


As a gravity storage tank will be located in an elevated location, visual 
quality will be important. Multiple smaller tanks may be easier to screen 
than one large tank. Multiple tanks also provide greater flexibility in 
operation. Tank materials should be noncorrosive and sectionalized for 
minimal transportation requirements to the tank site 


Water Distribution 


Most distribution systerns are either buried or placed at grade. At-grade 
distribution systerns have minimal effect on the site and vegetation during 
construction, but are subject to problems with accidental breakage, frost 
exposure, vandalism, and visual quality. Burying has the advantage of 
protecting against accidental breakage, but leaks are more difficult to 
locate on a buried distribution system. Leak detection and repair is 
imperative when dealing with such a precious resource as water. 





Dual distribution systems are very effective in that different qualities of 
water can be delivered to different use points. Pipe contents should be 
color-coded so that cross-connection problems can be prevented. 


Water should be allocated to the highest use. Degradation of water quality 


in activities not associated with higher water uses are not part of 


Regulations 


The World Health Organization and individual countries and associations 


all have health regulations governing drinking water. For many parameters 
the maximum allowable contaminant levels are not identical. A 


resource-related developmen should determine applicable regtatiors 
prior to initiating a water supply program. 
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WASTE PREVENTION) 
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ermironmentally sound manner An additional benefit is that this can lead 
to long-terrn changes in behavior benefiting the participant and the earth — 


through aff of the activities and services associated with the facility and 
planning ther in a way that generates less waste 


Waste prevention leads to thinking about materials in terms of reduce. 
reuse, recycle. The best way to prevent pollution is not to use materials 





Preventing waste means taking « measure of responsiblity for activities. 
This can conflict with the attitude that going on vacation means escaping 
resporeibiities. Without an attempt to change this attitude, the necessary 
participation may be difficuk tw obtain. Fostering a sense of responsibility 
in viehors is an importam element of enviranmentally sound development 
in many other ways as well, One way to encourage tis attiude is to 
convey © vistors Gt they are priviaged vistors, and a a resuk, they 
may naturally feel obliged tw follow certain guidelines established by their 
hosts. Facility operators should beheve as hosts that care shout making 
waste prevention work. Employees of the facility must care about kt. and 
that caring must be visible to the vishors. 


GARBAGE/SOLID WASTE PREVENTION STRATEGIES 
in planning for visitor faciiiies, a comprehensive design strategy s needed 


for preventing generation of solid waste. A good garbage prevention | 
strategy would require that everything brought into 2 faciity be recycled 


for reuse or recycied back into the environment through biodegradation. 
This would mean a greater reliance on natural materials or products that 


are compatible with the environment. 


Any resource-related developmen is going to have two basic sources of 
solid waste — matertals purchased and used by the faciity and those 
brought into the facility by viekors. The following waste prevention 
strategies apply to both, atthough difleren approaches will be needed for 
implementation 


¢ Use products that minimize waste and are nontoxic. 
* Compost or anaerobically digest biodegradable wastes 


¢ Reuse materials onsite or collect suitable materials for offsite 
recycting. 





Ideally, nothing should be brought into ¢ resource-related — 
development that is not either durable, biodegradable, or 
recyclable 











Use of Products that Minknize Waste 
Much of the growing volume of garbage is from the use of disposable 


for products thet cause contamination problerns during diaposal_ 


Materials should be purchased locally whenever possible Locally 
produced goods needing less tranaport and less storage shoyld have less 
packaging waste 


No matter how diligem people are in purchasing materials, certain tems 
wil need w be handed. There ae two methods @ consider — 





i 


i 
a 
| 


Hi: 
Ht 


Ggesion 
Composting. 
yard wane 


un 


The use of dis product as a sel amendment s valuable, pardadarty in 2 
tropical errtronment, because the soll is essertially sertle, with onty shou 
2% organic contre. Aflected by humidity, rainiall, compersture, and 
normal sol activiey, de organic materia placed on the sol wil typically 
last only 30-40 days in the topics. ih 2 temperate Giese, Gat came 
material may test as long as ix months. 


Weste Preenier 


Most composting operations of the size typical for communities could be 
sstabte for ecotourtem developmen use, considering the opportunity to 
seo process construction debris and landscape waste. This wil typically 
be the ervafiest scate and com approstmating $250,000 The conswructon 
debris process eqaapmen can be warslerred Grecty w the operations 
managemen and be capable of handling the 44 volume of wane. 


Anacrevic Digestion. Aresrobk digestion is sed enensively worldwide 
tor the processing of food waste, animal waste, the solids of human waste 
symtoms, and for the coud array of solid waste such a waste paper, geen 
waste, and lendecape waste. This wet fermentation process converts the 
waste stream into dwee usable by-products: (|) bloges — an energy-tich 
9% stream, comparable to natura gus, Gat can be weed to offent the com 
of energy viiities of the development; (2) s high-quality organic fertiizer 
solid that may be usehd in landscaping eflorts or even crop production, 
and (3) a Gaed tqndd organic fertiizer dat may be weed in drip rigation 
© a sddidve w ay planting program, for feeding ornaments, oF in 
landscape plow for replenishing native or endangered species of planes. 


The anssrobic digestion process does need management supervision in 
sareup. Design of the sytem chouid be cimple and modi & wel = 
easy t operate. The modvler design allows sessond leading rather than 
using one large vessel. This sieo provides for stages of Giguetion that help 
the natural biclogy of the fermeneation reach its optimum capacity. While 
tis requires more cipal iwquemem, the ening w be made in 


A material doesn't become waste und & is Grown in the gerbage can. 
a material can be reused & is & resource, not waste. Rewe 6 the bax 


form of recycling 


There are markets in the United States, Europe, Asta, and other parts of 
paper, geass, 








WASTE PREVENTION 
Recycling can be mastrvined Grough the purchase of products for vnich 








Gapesed of, This wil be the amount of tqndd wanes coming 
in each day trom ai sources, less the redrasased amount weed for totes 
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Vedweteges hat aveld or wirinins the wae of water and rome the 
muarants in demeania waste in benchdd ways are described balew. 


tccmmens "1 we for an ile parted cheté be cimple, and 
ne energy chedd be reqtred when the system ts net being weed. 


0 an nneveive teduiciogy ts to be employes for wane wesmnen, & 
thedé have 2 conventond tadus synem, or be adidenty 
that wudtigie (atures are wrttealy, / 


try Velen Voteth. A composting tote conten of 2 
lerge tank located the telies room. Wastes enter the ark 
Gveugh 2 large Gameter Gute connediing to the totes, ond decompose 
i” an onygin rich emtrenmen. Me water ts weed for the total, bu 2 
buildng ager (euch as weed ts added to improve taAd drainage 
and aeration, and to provide tud, fan draws a Greugh the tark 
and up the vert pipe to eneure adequate onygen fer decompodiion and 
oderiess operation. waernd componera (ouch ws duce, belies, and 


























There are sore disadvartages to th system The user is close to the 
sewage treatrnemt systerns and this bother some visitors Without proper 
maintenance. the tank can become anaerobic and unpleasant odor arte 
Undesirable pests can take up residence in the composting tank The 
availability of a bulking agent in torme areas can also be a problem 
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passes the effluent through carefully selected undisturbed sof profiles 
These soits must further filter and remove nutrients as the effluent makes 
is way to the groundwater or other bodies of water. 


One variation of this type of treatment uses part of it treated effivent 
for todtet flushing The stored recycied effluent should receive some 


the dried sludge should be burved ina landfill A fairty large areas required 


8) 





for installation There is no known mandacturer of a complete package 
system 


Prior to committing Gime and resources, it is prudent to contact users of 
sirniiar systerns — talk with a designer system operator, an owner, and 


possibly a regulatory agency inspector who has observed performance of 
anaerobic waste treatrnent systerns 


Rerctic Waste Vrestment. Asrobk wane westment & sho 
accomplished with microorganisms However in this system. air is bubbled 
into the treatrnemt process to ensure plenty of free oxygen Aerobic 
organisms work about 20 times faster than anaerobic organisms Since 
the process is so much faster, much less holding time is required and bess 
treatment area is needed 


Aerobk waste treatment systerns are reasonable to consider for all sizes 
of park and erotourtem developments, and because offensive gas odors 
are not normally produced, this type of system can be located close to 

















FACILITY MAINTENANCE 
AND OPERATIONS 











] | 
f Baath 


it Hi 7 HE ; 
tlh i an 


Te yuh 
af i al nth i : ll lt ith 





PACAITY MAINTENANCE AND OPERATIONS 
Tass &: Guevamennss Ve, Nenevetamass Denen Manrrenanes 


Oursbte vem renewiite, of reayddble souress (gene, Ry-ath Sheretencous ress meats eteaien oth dan te egemany 









ie Boney Ra nag meg pan hf ~E ay wanewne, Hh iy com water use, unsontretied energy vse, Gecherge of 
sit kane | RS ne 
Meigs premete Leads to: 
lower eperstiond coms (boner waning, warchoutng high eperstiond cous 
high visitor eatiefaction Geesl materiale, appearance harmonious with low visher satisheation 
environment) 
redueed mairaenance wall with Wigher morale (pride in fectiey, easter to large maitenance call 
Wequem rehabieation end/e replesemen 
lower suandards to lower conte, wer coms 














With design based on sustainable technologie) syneme and materia 
ee 








one of orignal design cements 
thet must be repaired on replaced ever the We of the factiny 


¢ developmen ef s maintenance managemen synem ‘er daily 
and longterm operations thet minimizes environmen 


© taining and development of 8 local werk force 
© use of ciled arteans whe provide, or instruct maimenance 


in, radiena metheds of constiruetien te reflect 
enhance local euteural values 








* tumiber of picnic cables, signs, campsites, rooms, food service 
seats, number and type of docks. etc. 

© square footage of building space. miles of road. length of traits. 
ot 


Examples 
© frequem pruning of traits due to year-round plat growth in a 
tropical climate (pruned vegetation may be placed in a 
composting pite for use later as soll enhancer or fusts) 
° numerous daily ceanings of restrooms due to tropical sands and generating budget cash flow that develops an account to cover 
warm, motst weather conditions major replacement costs 
© frequen cleaning, waxing and lubrication of vehictes and : 
mechanical equipment to prevent rust and earty mechanical 
failure due to sak spray and sand 
© frequen repair of signs due to intense sun and wind 














-—-— > 


_—-_— > 


“a = = > 
~—— > 


-—-— > 
--—-— > 


a— — > 


---$ 


bal 


ih? doaisidls 


ae - a — SS — << 
“—- ee ee | 
oe 

- -— ~~ ae -— — — <= 
ae = -— fF — FF oF 
i ee ee 
-_— -— oe eS — = = 
- — ae eS — = 


{ui hale 





















! 
Ay ti iidel jalezh} 





Kay 00 ratings 





EE 
i 
| i i fli 


th i H 
iH |b 
iH al Li, itt 


| 
i 
| 


| 
| 
Hi 
is | 
eine 
ak 


: i 
Vi fet 
ea I it 





, : ~ in aboveground sorage to prevent undetected release 
0 Provide enimal-proof storage boxes for food kerns. a te eos 

| : - to offsite facility for dieposal (landfill or incinerator’) 

« Develop ayitems to prevent conflicts between feral animals and the - m 

and employees in developed shes, 


Pest Comre! | 
« Conduct complete survey of wildlife and vegetation prior to 
construction, 


(fi 
tf 


e wold sites thet contain large populations of noxious insects, organiems 


thet serve as disease Vectors, spiny and poleonous plants, etc. (when 
these are naturel inhebleants ot « site, they must remain at the site). 


f 


= evold use of toxic materials aso substitute for elbow grease e Wa pertiouler tee must be used, do not contro! or eradicate naturally 
or when required maintenance of ec:“--em hes been 
ornitted 


_ fay keep out small insects, but may be counterpreductive if 
they cut down on breezes that blow email insects eway) 


2 Provide education and interpretation for visitors before or at arrival 
one, 

- instruct vistors on how to live most comfortably with the 
plants and animals whe heave priority over them in this 
particular habitat i 

~ make viehors eware of any rele 


. wm yh gab GT Abd . ~ fn 
populations, are to the intervention of man problems 
~ design handling area for spill contro! and recovery __ might be the result of alteration of the landscape or from more generic 
- pave and die all areas to ensure that spilled toxic materials problems related to the development) 
do not enter the environment | 
~ bulld enclosures to prevent runoff 





of individuals — die ls appropriate fer redents or for 
reguler remove of ettractarts — some products should be 
oded nud w cori perkares on ele of edarg 
° hebitst contre! — inadvertent changes in hablest can create new 
breeding areas for pest species; og, manding water in 
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ENVIRONMENTAL ACTION IDEAS 
(Sample) 


© Stall meetings 0 educate stafl about environmental concerns. 

¢ Establish no-smoking sections. 

* Do not purchase furniture made of teak, mahogany, rosewood, 
ebony, iroko, or other tropical timbers that encourage rain forest 
depletion. inatead, use oak, pine, cherry, birch, or maple. 

© Conduct an environmental audit. 

* Plant trees for cooling, using native trees. 

¢ Discourage feral animal populations (examples) 


* Plant sore attractive local species of plant: and trees on POLLUTION/BEAUTIFICA TION 
property to maintain local biodiversity. Work with nearty parts, 


wterenam, oe. © Vertiate areas where smoking is permitted. 
' ¢ Control mold and mildew on carpets, drapes, etc. 
MAINTENANCE/ANITORIAL 


* Do not use construction materials or adhesives made with 
formaldehyde 

¢ Minimize the use of nonbiodegradable cleaning products * Take waste motér of to a recycle center. 

* Keep air-conditioner fiers clear. * Do not use Halon fire extinguishers. 

© Fix leaks promptly. © Get twelved in bensifcation pregrem tn residenid een 

* Buy unbleached paper towels, toilet paper. coffee filters, etc 

© Post anti-litter signs around the grounds. 


around the resort — house painting. landscaping. power cleaning. 
¢ Adopt area for cleanup. 


iter control, garbage cars, etc. 
* Donate waste to charity program (left-over room items, 
sharnpoo, etc ) 


¢ Practice good vehicle maintenance 
~ buy light-colored cars with tinted glass (need less A/C) 
- keep engine fiters clean 
~ use the ges octane and off grade recommended 
~ Check Gre pressure regularty 
¢ Program for wastewater recycling. 
a computer controls for energy use - off when not 


. Gah ate.cened dimen itueneient  matiinn teed 
solar energy (sun, wind, etc.). 
© Help initiate a recycling program for the area 


Eliminate the use of beverage containers with detachable flip-top 
ENERGY /RECYCLING/WATER CONSERVATION bots 
Minimize the use of throw-away plastic cups, plates, and bowls. 


‘Use gas rather than electric clothes dryer. 

install water saving faucets and showerheads 

Hf using regular tofets, put bottle in the toilet to conserve water 
Bike to work program (possible tee shirt "| Biked to Work at 
the (name of property)”). 

Caulk windows t eliminate cooling loss. Use shades, drapes. 
shutters, etc. on sunny side. 


Minimize the use of nonbiodegradable cleaning products. 
Purchase in bulk such iterns as suger, jellies butter, and eggs to 
reduce packaging and waste. 

Consolidate ordering of supplies t reduce traffic and fuel 
consumption from delivery trucks. 

Establish no-smoking sections. 

Offer vegetarian meals to encourage visitors to eat lower in the 
food chain. 





© Print antitnner and conservation slogare on clothing and tee 
shirts sold in shops 

° Elirninate products from endangered plant: and animal (ivory. 
tortoise shell, etc.) 

© Install can crushers to recycle shuminum cans and receptactes to 
place ther in 

© Recycle newspapers — take them to the Humane Society for use 
in cages. 


© Publish 2 conservation newsletter on subjects such as don't waste 
(take hore partially used bethroom artictes), support nearby 
parts, pick up liter, be nice. 

© Use conservation posters. 

© Prat seve the planet or environmental destination notes on 
menus, tee shirts, anti-liter garbage care, and at the waterfront. 
spa, and health activities | 

















i! 
it | 


Hit i 


Mh CAC Press, | 


1908 Rahabtiving Demaged Ecoayetems. Vol, | and ll, Atm Arbor 


Cairns, John, jr. 


7 
3 
i 
[ 
; 


1980 Speaking for Neture. Boston: Houghton Mittin Co. 
Lester A. | 


“a 








1079 wn th Hide of the brain, P, 
ore HR Right Side of 0 ten Angoinn |P 


199, | “Sustainable Ureen Landscape." Lertiwerd = The Joumel 
tere! en ten Rap Pal se Caron Oo 


1970 New Lives, New Lendecapes, New York! Alfred Knopf, 

, a phe ny earapvem Ponstel © tone Peterman b 
| the 19800, Les Angeles: |\P. Tareher, ine, | 
Ae Eee Oe fama tes Gites 0 te Geum 
: - Werldwhash Paper 100, December, oC, 
L979 Fine Bere: Bem ond Landeeqpe, New York: Aandemi 
Perrran, Richard T.T,, and Michel’ Gedran , 

1903 Landecape Beolegy, New York john Wikey & Sens. 

1990 ct: a A A Gael dainty, Wetec, Paper 
Geldemith, Géward, Nicholas Hildyard, Pasrich MeCully, and Peter 


Bunyerd ) | 
1990. Impertod Planet, Cambridge, MA MIT’ Pro 
me The Riperience of Place, New York: Aled Knopf 


Holmberg, Johan | 
1998 Mating Bovetpmim fanenebie, Watingen, BC: Wind 































Rabbog ary 






Pearson, David 
1969 © The Notural Mouse Book New York, Simon & Schuster, ine. 


Rees, Witham, Ed. 
1968 Planning for Sustainable Development. A Resource Book Centre 
for Muman Settlements, University of British Colurnbia, 

Canada 


Ragister, Richard 
1987 Exocity Berkaley: Building Cities for o Healthy Future. Berkeley, 
CA: North Adantic Press. 






Rifkin, jeremey 
1989 Entropy: into the Greenhouse World, New York Bantamn/New 
Neo | 


Robinette, Gary O.. and Chartes McClennon 


1983 Landscape Planning for Energy Conservation. New York: Van 
Nostrand Reinhold Company, inc. 


Sever, Bates, and Mumford, Eds. 
1956 Man's Role in Changing the Face of the Earth Vols. | and 


1992b Sustainable Design - A Collaborative Notional Park Service Chicago: University of Chicago Press. 





| Savory, Allan 
1992c “Sustainable Conservation in Historic Preservation,” by David nd. ‘ideas Cine idnigpapen Covelo, CA: Island Press. 
G. Battle Cuttural Resources Management Bulletin Special 
, 1992 Le ee ey) 
Nicolaides, Kiron Real Goods. 
1941 Orowing: The Netural Way to Draw Boston, Houghton Miffin 
Co. Shepheard, Paul 
1962 Neture and Modness. San Francisco: Sierra Club Books. 
Nilsen, Richard 
199| © Helping Noture Heel - An introduction to Environmental Shuttleworth, Dr Steven 
Restoration. A Whole Earth Catslog/Ten Speed Pres nd. Landscape Research Landscape Research Group Led N. 
Publication. Hurnberside HUI7 7RF, England. 
Olson, jeflrey. K Nekaba, and B. Sutton, Eds. | Seeiner, Frederick 
1988 Sustainable Landscapes: Proceedings, Council af Educaters in 199! The Living Landecape: An Ecolegical Approech to Landecepe 


Planning New York: McGraw-Hill, Ine. 


Wann, Dewd 
1991 Biolog. Boulder, CO: Johnson Publishing Co. 


Waste, May Theligaard 
1963 Reading the Lendecape: An Adventure in Ecology, New York 
Macmillan Co. 


Whittaker, Robert H. 
1975 Communities and Ecosystems. New York: Macmillan Co. 


Wilkinson, Loren, Ed. 
196' Earth Keeping: Ohwistion Stewardship of Netural Resources. 
Grand Rapids, Mi: Wm. Eerdmans Publishing Company. 


Wortd Resources institute 
1993 Environmental Almenac. Boston: Houghton Miffiin Co. 


Wortdwatch insticute 
1906. Stote of the World, edited by Lester Grown, @& af A 
1992 Workdwatch instinge Report on Progress Toward « 
Sustainable Society. New York: W.W. Norton & Co. 


Young, john , 
1991  Discarding the Throwoway Society. Workdwatch Paper 101. 












Kirn Beitey 

}. Dougies Batcomd 
Devtd Battie 

Ped Bierman ytie 
Rober Bertebie 
jeretier Bork 
Robert Brander 
Leone Bryant 
ager Buck 

Seove Burrs 
Thomas Busch 
Eric Carteon 
Caleb Cooper 
Gene Cope 
Thornes E. Courter 


| Patrica Crow 


Douglas Dento 
jell Feighn 

Bobby Flanagan 
Randall Fong 
Carol Frentdin 
Denis Gavin 
Frances A. Getz 
Richard Glarnberdine 
Mike Giller 
janes W. Hedley 
Jen Harnenett 
Tom Harrington 
Leaite Starr Hart 
Chartes Hudson 


joan Hudt 


LIST OF CONTRIBUTORS 


National Park Service 

National Renewable Energy Laboretory 
National Park Service 

American inetinste of Architects Comminse on the Environment 
American inetinse of Architects - Committees on the Environment 
National Park Service 
National Park Service 

U. S. Virgin tetende 
National Park Service 
National Park Service 
National Park Service 

jarnes Dobbin Associates, inc. 
National Park Service 

National Oceanic and Atmospheric Administration 
Thomas E. Courter Architect 
Independen Consultan 
National Perk Service 
Faigin and Associates 
Maho Bay Camps 
National Park Service — 

Andropogon Associates 
National Park Service 

The Ecotourtem Society 
National Park Service 
Nasional Park Service 

Wank, Adarns, & Slevin Associates 
National Park Service : 
National Park Service 
National Park Service 
National Park Service 
National Park Service 


joseph Hyteom Archinect, AIA 








National Part Service 

American nevinae of Archhects Commutee on the Environment 
independent 

Mastonel Parte and Conservation Association/Nationa Park Trust 
McBiveney Associates 

National Part Service 

National Park Service 

National Park Service 

Adverced Cornposting Symarre 

National Part Service 

Sanda Nasional Laborstortes 

National Parte and Cerservetion Association 


Greenpeace 


independent 

Tradewinds Newapaper 

Nationa! Park Service 

National Park Service 

National Park Service 

Adjertic. Sunes Lagpl Foundation, Cornell University and University of 
Minnesots : 


RSA Archiects, UCLA 

National Geagraphic Trevel Magazine 

Mahe Gay Camps : 

The Saraa Fe Cornmuntty Schoo! 

National Part Service 

National Part Service 

Netonal Advisory Cound! for Environmental Policy and Technology 
American inatiene of Archinect: - Commitee on the Entronment 
National Park Service | 

National Park Service 

National Park Service 

National Part Service 





























